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Public Summary: 

In this work, the gene activity of primordial germ cells, a rare cell population that eventually become sperms and eggs, was

investigated during a critical stage of germ cell development. A list of genes and molecular pathways that are involved in germ cell

formation was identified.

Scientific Abstract: 

Previous studies have revealed that mouse primordial germ cells (PGCs) undergo genome-wide DNA methylation reprogramming to

reset the epigenome for totipotency. However, the precise 5-methylcytosine (5mC) dynamics and its relationship with the generation of

5-hydroxymethylcytosine (5hmC) are not clear. Here we analyzed the dynamics of 5mC and 5hmC during PGC reprograming and germ

cell development. Unexpectedly, we found a specific period (E8.5-9.5) during which both 5mC and 5hmC levels are low. Subsequently,

5hmC levels increase reaching its peak at E11.5 and gradually decrease until E13.5 likely by replication-dependent dilution. Interestingly,

5hmC is enriched in chromocenters during this period. While this germ cell-specific 5hmC subnuclear localization pattern is maintained

in female germ cells even in mature oocytes, such pattern is gradually lost in male germ cells as mitotic proliferation resumes during

the neonatal stage. Pericentric 5hmC plays an important role in silencing major satellite repeat, especially in female PGCs. Global

transcriptome analysis by RNA-seq revealed that the great majority of differentially expressed genes from E9.5 to 13.5 are upregulated

in both male and female PGCs. Although only female PGCs enter meiosis during the prenatal stage, meiosis-related and a subset of

imprinted genes are significantly upregulated in both male and female PGCs at E13.5. Thus, our study not only reveals the dynamics of

5mC and 5hmC during PGC reprogramming and germ cell development, but also their potential role in epigenetic reprogramming and

transcriptional regulation of meiotic and imprinted genes.
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